An involvement of adenosine in cerebral blood flow regulation during hypercapnia.
The possibility that endogenously released adenosine, a potent vasodilator, is involved in the increase in cerebral blood flow (CBF) response to hypercapnia has been investigated in an anesthetized, paralyzed rat model. The left retroglenoid vein was cannulated and cerebral venous blood flow measured with a drop counter. Animals were ventilated with a 40% oxygen, 60% nitrogen gas mixture. At 20 min intervals, at a constant rate of flow, the inspired gas mixture was altered to 10% carbon dioxide, 40% oxygen, 50% nitrogen for periods of between 30-90 sec. This brief hypercapnic challenge induced a rapid increase in CBF in the absence of any change in MABP. An involvement of adenosine in this response was demonstrated using an adenosine antagonist, caffeine, an uptake inhibitor, dipyridamole and an adenosine deaminase inhibitor, deoxycoformycin. Caffeine (10 and 20 mg/kg i.p.) 15 min prior to hypercapnic challenges significantly decreased the peak increases in CBF. Dipyridamole (0.1 mg/kg) and deoxycoformycin (0.1 microgram/kg) enhanced the peak increases in flow. These results are consistent with an important role for adenosine in coupling PCO2 to cerebral blood flow.